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FOREWORD

This document is a machine translation of Russian
text vhich has been processed by the AN/GSQ-16( AW=2)
Machine Translator, ovned and operated by the United
Jtates Air Force. The machine output has been fully
post-edited. Ambiguity of meaning, words missing from
the machine's dictionary, and words out of the context
of meaning have been corrected. The sentence wnrd
order has been rearranged for readability due to the
fect that Russian sentence structure does not followv
the English subj)ect=-verb-predicate sentence structure.
The fact of translation does not puarantee editorial
accuracy, nor does it indicate USAF approval or dis-

approval of the material iranslated.
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INTRODUCTION

Nuclear weapons wers used for the first time by American imperialists in
August 1945 with the bombardment of the Japanese cities Hiroshima and Nagesaki, as
a result of which nsarly three hundred thousand persons became victims of the
monstrous crime of the ruling circles of the United States.

Issuing the command to use this weapon, the government of the United States
pursued not only military but political aims. The atomic attack oa Japan merkad
the beginning of a policy of blackmail and pressure on the Soviet Union.

Nurturing senseless plans of rocket-nuclear war against the accialist camps,
tho aggressive imperialistic -irclea developed a mad arms rece, concentrating the
main efforts on perfscting nuclsar weapons and accumulating reserves, Based on the
calculations of military experts, the contemporary world reserves cr nuclear weapons
can be coneidered as having, spproximately, the power of i2.5 million such atomic
bombs as were used by the Americana in Japan in 1945. The United States has con-
ducted a larze number of tests of nuclear asmunition in the atmoephere, under
ground, and in space.

President Kemnedy of the United States nas openly discussed the preparation
of the American command to develop initiative in the nuclear conflict with the
Soviet Union, and Secretary of De”snse MecNamara has admitted that in the 1962/1963

fiscal year the American military clique plans ¢o spend slmost 15 billion




dollars on nucles~ weapons. Is more confirmation needed that the United States is
ircreasing the nuclear arms race?

The Soviet Union conducts » peace loving policy, threatens no one, and plans
to attack no one.

However, inasmuch as there exists the threat of releasing war by using means
of mass attack, our country, for the purpose of guarenteeing its own safety, is
forced to have contemporary powsrful weapons, including even rocket-nuclear
weapons which would allow us reliably to protect the intereats of our native land
and to ensure, when necessary, the destruction of any aggressor.

Contemporary muclear weapons and rcket means of delivery erase the boundary
betwesn the front and reer and put under the eat of destruction any inhabited
locality, at =ny distance from the border. The civil population in the first
place will be the victim of rocket-nuclear weapons, but organirzed protection ahesad
of time can decrease human losses.

In order to exclude unnecessary victims, ths Soviet people should develop a
daily interest in the study of the destructive action of nuclear weapons, and alasc
the means and methods of protection from it.

The present pamphist is composed of material from t:» Soviet and foreign press.
The author does not pretend an sxhaustive and all-embracing illumination of all
questions, but tries to expound briefly certain data about nuclsar weapons and
r.ethods of protectior from them.

The materia®l in this pamphlet is designed for a wide circle of readers hiv.ng

an interest in questions of prctection from wsapons of mass sitack.
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1. Generai Characteristics of Nuclesr Weapons

A nuclear weapon is a weapon of explosive action. It is based on the use of
energy given out during visious nuclear transformstions. Depending upon the
principles of the use of this energy three forms of nuclear ammunition are dis-
tinguished: atomi:, thermonuclear, and hydrogen-urinium warheads.

All the energy of the explosion of atomic warheads is caused by fission chain
reaction of atomic muclei of heary elements, for example piutonium or isotopes
{verieties) of uranium.

Scientiste have calculsied that during fission of all atomic nuclei, 1 kilogras
of Lthe isotope uraniwm-235 will give off approximately the sams epergy content, asthe
explosion of 20 thousand serial bombe weighing one ton each.

The explosive action of therwmonuclear warhesds is based on the use of energy,
{nstantly given out during fusion reaction (Joining) of the nuclei of light elements,
for exampie isotopes of hydrogsn — deuterium and 'ritium, under condi-ions of very
high (several tens of miliion degrees) temperstures. This reaction ‘s accampanisd
by &2 colossal energy release. I has been establishecd that during a nuciear fusicn
reaction of a quantity of any weigh® of muclei of light elements, 5 - #~ times more
energy will be given off than during s nuclear fissicn chain reaction of & gquan‘ity
of the same weight cf nuciei cf heavy eiements.

Hydrogsr—uranimm warheads are based on the principle of using expiosivs




energy, given off as a result of the consecutive developaent of three nuclear
reactions: muclear fission of the atoms of heavy elements, nuclear fusion of light
elements, ari nuclear fission of naturel uraniuwm-238. Application in ammunition
of a shell from matural uraniwe-238 allows us significantly to increzse the power
of nuclear explosion.

Destructive properties of nuclear asmunition in qualitative ratio are identicrl.
The difference lise only in the power of the explosion, that is, the amount of

injury inflicted.
So that we may more clearly understand the phenomena occurring during nuclear

explosion, we will become acquainted with the principal mechanism of certain
nuclear ammmition.

As has already been said, at the basis of the action of ammmuniticn with a
nuclear warhead is a nuclear chain reaction occurring practically instantly and
having an explosive character. This reaction appears during the infiuence of free
neutrons on an atomic nucleus of uranium or plutonium, as a result of which the
nucleus is divided initially into two fragments, gviving off two or three free
neutrons capable of causing the fission of other muclei, etc, This leads to a
nuclear chain reaction. The main parts of such ammunitior are the atemic charge.
the explosive mechanism, and the shell (housing). A nucloar chain reaction is
possible only in the case where the mass of the atomic chr.rge iz equzl or exc:ads
a definits magnitude called "critical". So that prematurs explosion does not
happen, the chargs is placed in the ammumnition divided into sevcral parts, ez:h nf
which ls less than critical and is located at a certain distancs from the othaw.

To increase i3 develomment factor of the nuclear reaction, the p:rts ¢’ the
charge are surrourdsad by spacial neutron reflectors.

The amount o =tomic charge depends on type, material, construction, and can

attain several ki’ -rams.



Por"a nuclear chain mcpion of an explosive charecter to occur it ia suffic-
1on£ with the help of a special explosive mechanimm, to ccmbine the parts of the
charge into 1 single whole. As a result the mass of the charge will become more
critical, ana explosion will occur.

The total weight of contemporary
azmunition with § nuclear warhead varies
- from several hundred kilograms tc severa’
tons. The atomic bombe dropped in 1945
on Japanese cities weighed 4 -~ 8 tomns.
Ammmition with thermonucleir war—
head is a mechanism ensuring a practicall -

instantaneous liberation ¢f intranuclear

Pundamental disgram of the energy. The main parts of such ammunitic
mechanism of a nuclear (atomic)

bomb: 1) explosive mechanism; are the thermonuclear charge, nuclear

2) ejection charge; 3) shell;

4) parts of the nuclear charge; charge, and shell (housing).

5, reflector of neutroens; 6

artificial neutron source. In contemporary ammunition lithiu

deuteride, which dbu not have critical mass is used as the thermonuclear charge.

A fusion reaction of light nuclei now is possible only at very high tempera-
tures measured at millions of degrees. Such temperstures can bo attained only
during an atomic explosion. Therefore, in ths awmunition is placed an atamic ch: -
which is the detonmator — the exciter of the reaction. Fith operation of the atc
charge very high temperature is created; as s result of which in the thermonucles.
charge fusion reaction appears, accompanied by liberation of the huge energy content.

The possibilities of liberating intranuclear cnergy in thermonuclear ammunition
are theoretically unlimited. Therefore, they are significantly mor: powerful than
nuclear ammunition.

The purpose of the shell (housing) is to promote fuller use of the charge.

To increase the power of the charge at jresent, the shell can be made from natural
uraniwm-238 whick, under the influence of neutrons possessing very great speed &
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mevgy, is able to enter intc the nuclear reaction.

Nuclear charges can be of variocus power. The power of their explosive action
ic spacified by the trotyl equivalent, .hat is the weight of a charge of ordLiwsy
explosive (trotyl), whose energy of explosion is equal (is equivalent) to the total
ereryy of the explosion of a given ruclear warhead. Nuclear charges can have a
trotyl equivalent from several tons, thousands (kilo) of tons to several million
(mega~) tons.

Various types of ammunition can be
equipped with nuclear warheads: aerial
bombs, rcckets, torpsdoes, artillery
misailes. Use cof atomic and thermonuclear

(hydrogen) asrial bomb: and rockets with

nuclear, thermonuclear warheads is most

probable on objects in the rear.

In the United States, based con the
Pundamental diagraa of the

mechanism of a thermonuclear power of expiosion and purpose, nuclear
(Kydrogen) bomb: 1) explosive

mechanimm; 2) nuclear charge; ammunition is subdivided into tactical
5) therwmonuclear detonator;

L) thermonuclear charge (lithiwm (power up to 20 kilotons), operational-

deuteride): 5) ~hell.
tactical (from 20 to 100 kllotons), and

strategic {power above 100 kilziuns).
Sometimes it is pos: ible to encounter conditional nuclear fission ammunition
in three sizes: =small (w th 5 trotyl equivaleni of 5 - 10 kilotons), average
(20 ~ 50 kilotons) and big (more than 50 kilotons). In the equimment of the armims

of the Natc countries there can be even more powerful ammunition.

Characteristics of a Nuclear Fxplosion

Depending upon the charactar and target of the attack, air, ground underground,

underwater, space, and other nuclear explosions can be carried cut by the enemy.




To deetroy cities and big industrial centers, the most probable are ground and air
nuclear explosions. The axternal characteristic of air nuclear expleosion consiats
of the fact that it occure at a height of several hurdred meters above the surface
of land or water, and the fiery sphere appearing during the sxplosion does not
touch the earth's surface. During ground nuclear explosion the fiery sphere
touches the surface of earth on the largest possible area.

Witk the explosion of the nuciear charge (muclear explosion), as a result of
intranuclear reaction there occurs an instantaneous liberation of huge energy con-
tent, as a consequence of which the temperature in the sone of reaction attains
tens of millions of degrees, and pressure is increased to billions of atmospheres.
At the moment of air and ground explosion, due to the extraordinarily high tempera-
ture, a dasslingly bright flash will be formed, which illuminates the site and the
sky and 1s vlsible to many tens of kilometers. After explosion there will be
formed a flery sphere in the form of a ball or part of one, consisting of heated
steam and gases. The glow of the fiery sphere, rapidly increasing in dimensions
and 1lifting at great speced upwards, lasts for seversl secunds. Thern the fiery
sphere cJols and turns into & swirling cloud, seising dust frum the surface of the
land. Por several minutes the cloud is connected with a pole of dust and obtains
the mushroom-.iike form characteristic for nuclesar explosiom, attaining hugh dimen-
siong (neights of 15 kilometers and more). Thep the cloud gradually loses its form
and is dispersec in the direction of the motion of the wind. Nuclear axploesicn ie
accompanied by a loud sound reminding one ¢f thundor.

With ground explosion there is formed & fiery semi-sphere and in the center
appsars a largs funnel, whose dimensions depend on the power of the nuclear ammuni-
tion.

With undsrground explosion, strongly heated gaseous products create a huge
fFressure on the ground which leads tc ils displacement and causee strong osciliations
in the surface layer of earth, reminding one of an earthquake. At the place of

explosion will be formed a funnel of huge dimensions.
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Undervater explosion is charactericed by the fact that, in tho beginning, on
the surface of the water, there appsars a brightly luminsscent spot, after which
above the place of explosion there appsars » water poie with a height of 1 « 2
kilometers. Above the pole will be forwed a we*e~ ~'oud viich csn attain several
X1lometers in diameter. Approximately 10 seconds afier the explosion particles of
water start to fall and there will be formed basic wavee®, surpassing ordinary waves
by a height of 20 - 30 meters.

Space nuclear explosion occurs at esuch a height that the air density is
practically equal to se.o. A significant part of the energy of the explosion is
radiated to surrounding spece in the form of light, ultraviolet, infrared, and other
waves. These waves can cause magnetic storms, as a consequence of which inter-
ference in radio and radar appsars. The explosion of grzat power at a height of
nearly 200 miles, performed by Americans on 9 July 1962 in the region of Johnstom
Island, caused aignificsnt disturbances of radio commmunications and radicactive

contamination of outer space,

Applications of Nuclear Wespons

Nuclear ammunition can be used for inflicting blows on various targets and
delivered {0 them by varioua methods.

Nuclear wesapons can be applied not onlr for their effect on troops, but also
for inflicting powerful blows on vitally important objactives located deep in the
rear.

Nuclear weapons can be delivered to rear objectives with the help of aviation

bombing and rocket technology.

*Basic wave ~~ a thick fog of steam and small drope of water, possessing great
radioactivity.




In the foreign prese aircraft are indicated as probable carriers of atomic
arvl tnermonuclear bombs. Among their nusber are the heavy American stretegic
bomber B-52 "Stratofortress,” which can deliver atomic and thermomuclear bombs of
great power, weighing up to 10 tons, tc distances of 5,000 kilometers from their
bsse (its maximum spsed of flight constitutes 1,000 kilometers an hour) the medium
strategic bomber B-58 "hHustler,”" which del!vers powerful thermonuclear bombe to a
distence of 4,000 kilometers from their base with a maximum spsed (during use of
only turbojet motors) of 1,600 - 1,700 kilometers an hour and (during additional
switching-on of rocket engines) 2,000 - 2,200 kilometers an hour. Modern means o'
anti-aircraft defense are able to reveal such aircraft on distant approaches to an
objective and to wage successful combat by destroying them.

Therefore, considered more effective are pilotless mezns of delivering a
nuclear charge to targets: winged missiles and especially ballistic missiles of
medium and long rangs operation, including even intercontinental. For example, it
is possible to bring an American rocket with nuclear warheads of mediwm range, the
"Jupiter,"” which carries nuclear and thermcnuclear charges with a power of 1 - 2
megatone to a distance up to 2,500 kilometers with an average speed up to 12
thousand kilometers an hour, or a "Folarls" rocket which can be launched from s
submarine and carry a nuclear charge with a power of 300 kilotons up to 2,700
kilometers. For action at greater distances the American intercontinental ballistic
rocket "Atlas"™ is intended, with a thermonuclear charge up to 4 magatonz, with a
rangs of more than 8,000 kilometers, and an :sverage flight speed up to 20 thousand
kilometers an hour.

Modern means of anti-: rcraft defense present poseibilities for deteciing air
targets at considerable di tances. Therefore, in spite of the colossal speeds of
rockets, not to mention wiuged missiles, carriers of nuclear charge, ard bombers,
they can be detectea with a certain lead, allowing us, in good time, to inform the

population to take measures of protection.
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2. Destructive Effect of 1 ne

Nueclear explosions differ considerably from explosions of ordinary amsunition
both in scale and ss0 in the character of destructive effect. This is explained
by the colossal quantity (almost simaltanecusly liberated during the explosion) of
energy manifested in the form of shock wave, light radiation, penetrating rediation,
and radiocactive contamination. These forms of manifestation of the energy of a
nuclear explosion are the destructive factors of a nuclear weapon. The simultaneous
action of the shock wave, light radiation, and penetrating radiation determine the
combined destructive effect of nuclear weapons on poople. PFurthermore, injuries to
people are possible for a longer timc after the expiosion as a result of the effect
=¥ radicactive radiation in contaminated areas.

Let us consider more specifically the destrustive properties of a nuclear

weapon.
Shock Wavse

An air shock wave is formed as a result of a sharp increase in pressure and
temperature in ths boundary separating the fiery, sphere of the nuc’.ear axplosion
from its envirorment. It is a region of very strong mechanical compression (air,
water), spreading with great speed to all sides from the ple~e of sxplosion. On
the shock wave is expended nearly 50% of ali the energy of the nuclear exuliosiorn,
which determines its principal value in the amount of injury infli:ted as compared
with other destructive factors of a nuclear explosion.

The shock wave cof air and gruund nuclear explosions consists of & sone of
compression (where pressure is above atmospheric) and a mone of rarefaction (where
pressure is sub-atmospheric),

Thus, any barrier encountered in the path of the motion of the shock wave

sxperi.nces double effect: compression which attempts to overturn the barrier in




the direction of ite motion, and rarefaction affecting the barrier in the opposite
directior. Durstion of the effect of the sone of rerefaction is approximately
three times more than the time of effect of the sone of increased pressurs.
In the path of its own motion the shock wave not only inflicts destruction,
but grabs and carries with great spsed fragments cf destroyed buildings, sheets »f
iron, small stones, fragments cf glass, etc.
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The Jjeatroying force of the shock wave is determined by the amount of its
excess (above atmospheric) pressure, which is measured in kg/ca® and tons/m°.

Maximum excess pressure is obeerved in front of the shock wave, then with
pessage of the front it graduslly diminishes.

During airburst of nuclear ame wmition with a power of 20 kilotons excess
pressure attains in the spicenter 3.5 kg/caz, at a distance cf 1 kiiometer —
1 kg/cm?, at a distance of 2 kilometers — 0.3 kg/cm?.

An important elsment characterising the ahock wave is the period of its effect

on a given object, measured, depending upon the power of the explosion, from several

tenths of a second to several seconds.




¥With an increase in distance frem the place of expiosion the time of its effect
is increased.

The speed and distance of propagation of the shock wave, and also its destroyins
force depend on the form and power of the nuclear explosion, the planning of tre
inhabited localities, the site's rslief, and cther factors. Near the place of
nuclear explosion the speed of propagation of the ~hock wave gevercl times exceeds
the spesed of sound; as distance increases from the place of the explosion it falls
fast. Thus, with an airburst of nuclsar asmunition with 2 power of 20 kilotons the
shock wave attains a point 1 kilometer distant from the place of explosion after
2 seconds, 2 kilometers after 5 seconds, 3 kilometers after 8 seconds.

Along the path of its motion the shock wave affects buildings and structures
and inflicts various types of daaage.

During the explosion of the atomic bombs above the cities of Hiroshima and
Nagasaki (power of 20 kilotons. was observed the full destruction of all ground
buildings and structures at a distance of 1 kilometer, severe dama,* at a distance
of 2 kllumeters, light damage at a distance of 3 kilometers, and destruction of
glass at a distance of 8 -~ 10 kilometers from the place of explosion.

The greatest destroying force of the shock wave is manifested in reference to
objects raised above the surface of the land. Muliti-story buildings and structures
are subjected to greater destruction than buildings with only a few storles.

Less durable to the effect of the shock wave are wooden buildings, eopscially
the frame type. During the explosion of the atomic bomb in Hiroshima wood-frame
homes were destroyed up to 3 kilometers fiom the place of explcsion. At the same
time reinforced concrete bulldings with durable metallic fremes did not receivs
significant damages sven 270 meters from the place of explosion.

Structurss sunlan in the earth are subjected to significantly smi’ler effects
of the shock wave than those above ground. ..«v‘ag & known influsnce on the chara~

cter of siock wave effect are site relief andgreen plants. Behird the reverse
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slopos of elevations the prossure of the shock wave is smsller than on a level site.
In Nagasaki located in the hills, the destruction of city bmildings wes in a signi-
ficantly smtller area than in the city of Hiroshima located on a level site.

A peculiarity of the shock wave is its abilitv to flow in closed locations not
only through windows and doors, but also through small holes and slots. This leads
to the destruction of partitions and equipment inside & building and to injuries cf
people in them.

During an alrburst the general area of destruction and damage to sround
buildings and structures will be greater than during ground burst, but the destruc-
tion during ground explosion will be significantly stronger.

Unprotected people can perish or receive various injuries (breaks, contusions,
damage to intsrnal organs, etc) from the direct effect of the shock wave, In the
cities of Hiroshima and Nagasaki injuries of medium severity from the effect of the
shock wave were obgerved in a radius up Lo 2 kilometers from the place of explosion.
People more strongly endurc the direct effect of ths shock wave than ground buildings.
Injury to unprotected people appears during excess pressures exceeding 0.4 kg/cm<
and full destruction of major stone bulldings during excess pressures exceeding
0.3 kg/cnz, while partial destruction of buildings occurs during excess presaures
exceeding 0.1 - 0.2 kg/cw?, etc.

However, the shock wvave can inflict injury on unprotected people not cnly as a
result of its direct effect, but also by indirect means (fragments of destroyed
buildings, flying lumpe of ground, pleces of iron, fragments of glass, and other
objects.) The indirect effect is especially dangerous in inhabited localities
vhere wounds of people by all kinds of fragments sre possible at significant
distances.

Severe wounds of the inhabitants of Hiroshima ani Nagasaki by fregments of
buildings were observed at a distance of 2 kilometers from the spicenter of the

explosion, but from the direct effect of the shock wave at a distance of 750 meters.




With increass in the power of muclear explosionz, the distances at which the
hock wave causes definite destructive effect incresase approximately with the

following dependence: with a 10-fold increase in power, the radii c¢f sones of
destruction increase 2.2 times; with an increase i5 the power of explosion 125
times, the radii of destruction increase 5 times, stc.

The destruction and injury caused oy the shock wave appsar in a large area.
However, in all cases, the area of regions where all ground buildings are completely
destroyed and protective structures damaged constitute an insignificant part (3 - 6%
of the total nuclear etriken area.

From this certain practical conclusions can be made. Ground buildings and
structures are not able to protect people from the shock wave. The best shielding
from the shock wave is furnished by underground structures.

Using the natural features of tina relief; green cultivation, and other massive
barriers far fram buildings, it i- possible to a significant measure to weaken the
effect of the impact pressure (the motioc.. of air behind the front of the shock wave).

The shock wave spreads considerably more slowly than light. A man noticing
the flash of the explosion can manage to cover himself. The greater the distance
from the place of explosion, the longer the time available to occupy a shelter or

simply to lie on the ground and dacrease the danger of injury by the shock wave,

Light Radiation

The main source of light radiation is the fiery sphere of the nuclear explosion
whose effective giow, depending upon the power of charge, lasts from ons to tens of
seconds. 30 - 4O¥ of all the energy of the nuclear sxplosion goes into iight
radiation. In its strength, the iight radistion considerably exceeds solar radi-
atior on a ~lear day. The,sfore, in spite of Lhe briefness of the action, it is
able toc inflict seriocus injury. During grourd explozion thse effectiversss of injury

by light radiation is approximately haif as much as during «ir burst, since
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approximately half the energy is expended on mslting the ground. Murthermorse, in
the air much dust is lifted, which shields the luminescent region of the explosion.

Appearing during light radiation are visible (ultraviolst) and invisible
(infrared) rays able to inflict burns of various severity on unprotected peorle and
animals, to cause temporary loss of sight, and also to be one of the causes of Rass
fires.

The main characteristic of the destructive effact of light radiation of s
nuclear explosion is the light pulse, It is determined by the quantity of light
energy falling on one sjuare centimeter of illuminated surface for all the time of
glow of the fiery sphere. Light pulse is measured in calories per square centi-
meter of surface.

The magnirude of light pulse depends on the form and power of the nuclear
explosicn, the distance from the place of explosion, the state of the atmosphere .*
the moment of expiosion, ard othisr factors.

The magnitude of light puise during ~irburst of a nuclear bomb with a power
of 20 kilotons attains at the place of sxplosion 130 calfc.z, at a distance of 500
meters 75 -::al_/cnz, at a distances of 1 kilomstier 35 cal/m2, stc.

Effecting people outside a shelter, light radiation can cause burne and carbcni-
sation of integuments. The degree of burns depends on the magnitude of light pulse.
Thus, a first degree burn, characterised by the reddening of skin, is caused ~v 5
1ight pulse aquekl to 2 - 4 cal/cm<. A second degree burn appearing during a iight
ige o, - 10 c:al/cx:2 is characteris~d by the formation of blisters. A thir:
degree burn a~compsnied by the formation of sores and necrosis c{ skin appears
during « iight pulse o1 iC - 8 cai/cm*.

Witk 3 big 1ight puise carbonisation occurs of exposed parts of the body.
Light rediation sets fire %o various objecis and materials and .eads ¢ the for-
mation of strong fires at a significant distance from the center of ths ricliear

exp.osion. However, also csusing mass fires ‘n the nuclear striken area can be ‘he
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damage and destruction of heating stoves, gas-piping systems, short circuits of
torn elzctric lines, and others.

During the sxplosions of the atomic bomte in the Japaness cities of Hiroshima
anc Nagasaii nearly 50% of all injured suffered mainly from light radiation and
firee. With this, severe burns of exposed parts of the body were observed up to
1.5 kilometers frvm the place of explosion, light burns up to 4 kilometers, mass
fires in A redius of 2 kilometers. During the cxplosion of powerful thermonuciear
ammunition light radiation may cauvse mass injuries of people at great distances.

The character of burns from light radiation for people depends on the color of
clothes, thickness of the material from which they are mads, and <he tightness of
fit to the body. Clothes of light tones, especially white, reflect a large part
of the light pulee, while dark absorbs and, consequently, inflames faster. I. has
been established that peopie dressed in clothes of a dark colcr will receive burms
approximately twice as severe ~s “hose who have on iight colors.

Burns most frequently occur on the face, neck, hands, and other ex,osed nurts
of the vody. Considering tha* light radiation spreads rectilinearly, it is possible
to may that burns are observed conily on sections of the body, turned in the direction
of tus explosion.

Blinding usually im observed for people who lock in the direction of the
explosion, but it has, as a rule, a ‘emporary character,

Light radiation does not penetrate through cpigue ob‘ects .nd materia s,
Therefore, any sheiters, as well! &s cblects creating shadow, can comp.etey or
partially protect one from its effect. A number of timely fi-e-lightins measures

wiil ~sllow us to decrease the danger of propagarion of fires.

Penetrating Radisticn

Penetrating rediation is a flow o!f radicactive redlaticn, 2prealding ‘o 3i:

siues ‘r® the place of expiosion, Appearing during nuclear exp.osi~n, <he invisible




radicactive rays (nsutron flux and gaama rays) possess the ability to penetrate
through various barriers and to exert harmful biological effects on living organisms,
as a result of which radiation sickness can appear.

The character of the destructive effect of radioactive radiation is estimated
by the cumulative dose of radiation, received by the organism for all the exposure
time. The dose of irrauiation in a unit of time is cal.ed the power of the -cae.

It is measured in roentgens per hour.

The degree of injury depencs mot snly on the received dose of irradiation, but
also ¢ the condition of tlie organism.

It is considered that a person during his l1ife can, without harm to his health.
receive, in all, considerable ir-adiaticn in smxll doses. Permissible dose for a
werking day is 0.05 roentgen; for a week, 0.3 roentgen. With simultlaneous
irradiation the maxismm permissible dose can not be more than 5C roentgens; - .cse
of 100 roentgens is harmful for the heslth.

During @ nuclear explosion the magnitude of the rumulative doese depends on the
form and power of the explosion, the distance from the place of explosior, an' other
factors.

During sirburst of 3 nmuclear bamb with a power of 20 allio‘ons, under condit:ions
of an open sits, the dose of irradiation constitutes, at a distance ¢f 60C me'ers,
!0 thousand roentgens; at a distance of 1,00C meters, 1,00C rcentgens; 2' & distance
¢f 1,50C meiers, 100 roenigens; otc,

With increase of dis-uan.e® from the place of exp:osion *he radiation @ ar e-
creases tsns o7 limes,

Railation sickness can ceve.op only aflter receiving a dcse ¢! racdlation .bove
chat permissitle. There are thres forms of rediation sickness: .ig>', mec .,
and severe.

The _ight fore of raciation sickness .ppears with a dose of irradiation cf

20C - 300 ~ocentgens. I(:s ex'erma. characteristics develop on.y af*er severa. hours,




Then there sets in a pericd which isg cheracterised by s sstisfactory condition of
the patient. After iwo to thres weeks ihers is cbservad an increase of tempsrsture,
vomiting, disrrhes, and locs in weight., The main sharacteristics of radiation
sickness are weakly expressed. After modical treaiment work capacity is completely
restored.

Radiation sickness of the medium type appears with a dose of irradiation of
300 - 4OO roentgens. Ti is characterized by the fact that ths external characteris-
tics of the iliness develip during 4 - 5 daym, after which sets in an insidioue
period of imaginary well-being. After it the illness unters its progressive stage
which lasts two to three wesks. Them, 2 gradual recevery can set in,

The ssvars form of radiastion sickness appears with a dose of irradiation of
more than 400 -~ 507 roentgens and sets in immediately afier irradiation. Sharp
headaches and a depresasd state gre observed. One to four hours after irradiation
can start nausea, vomiting, diarrhea, and increased temperature. The insidicus
period will be absent altogether or pass very quickly. Radiation sickness of the
severe type, in many cases, ends in death.

On the penetrating radistion is expended approximately 5% of all the energy
of the nuclear explosion. The destructive affest of psnetrating rediation continues
for 10 - 12 zeconds alfter the sxpiozion. The nueber of fatal infuries from the
affect of perstrating radiaticn in Hiroshima and Nagasaki wes from & to 15% of the
tctal nusber of injured. From penetrating radistion died unprotected people up teo
80C meters from the place of explosion. Up te 1,200 meters “Ls number of cases
dangercus to life remched 50%, but more than 2,000 meters from the expiosion
dangercus ases of injury from penetra.ing radisticn were not obsurved. With an
incresse in the power of nuclear ammumition the danger of injury from pen~irating
radiation increases.

Protection {rom penetréting radiatior is based on the abilities of various

msterials to weasken the intenst'; of radicactive radiation. The more durable the
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<erial and the thickar its layer, the mere reliably it will protsct. For exaample,
twice weakepsd io the effect of penotraiing radiation during pissage through a layer
of concrete 10 cemtimsters thick, a layer of earth 1 centimeters thick, a laysr of
wood 25 cantimeters thick. People who are in shelters at ths mowment of explosion
will recelve a significantly smaller dose of radiation than those outaids shelter
at the same distance.

Puildings, structures and various objects are mot affacted harwiully by

penetrating radistion. Howsver, it may cauwse artifical (induced) radicactivity for

certain elements in the composition of the moil.

Radioactive Contamination of Site

The sffect of the shock wave, light radiation, and pemetrating radistion is
limited by several seconds at disiances measured in the tens of ikilomsters.

Radivactive contamination is amwther matter, occurring as a result of the
falling of radiocactive substances both in the region of the explosion, and alao
along the path of motion of the sc~called redicactivs cloud.

Sources of padicactive sres contamination are fallout substances in the form
of fragments, nuciear fission of the charge, remaindera of unseparated parts of
the nuclesr charge and induced radicactivity of the soll, appearing as a result
c¢f nevtron flux.

The spscial danger of redicactive contsmination consists of the fact that it
contaminates sites not ir the region of sxmleosion. The radicactive cloud lifts
from earth dust mixed with radioactive substances, It atitains several kilometers
in radius And moves in the direction of the motion of airflows at a height of
10 ~ 20 kilometsrs. Along the path of the cloud radioactive gubstances from it
fall to earth, contaminating the site, air, various local objects, water, pro-
visions, etc. The so-called "path" of the radiocactive cloud stretchas to great

distances from the place of explosion (several hundred kilometers).
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The degree of ares contamimation with respect to the radioactive "path" de-
pends on the form and powsr of the explosion. the meteorological conditions, anc
other causec. With an airburst it is small; with a ground burst, greater. With
the ground explosion of thermonuclesr ammmunition, performed by the Americans in the
region of Bikini Island in the Pacific Ocean in March 1954, radicactive dust affected
Japanese fishermen at a distance of 160 kilometers from the Llace of explosion.
Corntamination of radiocactive dust was observed also on vessels 1,500 kilomaters
from the place of explosion.

Radiocactive substances, falling from a radicactive cloud, are abls to preserve
their destructive effsct from several hours to several months. Stability of section:
of radioactive contamination will basically depend on the properties of the radio-
active substances. Certain external conditione, for example msteo:vlogical, can
affect the degree of contamination. Wind carries radioactive substances, but rain
washes, lowering thereby the degres of contamination.

Unprotected pecple and animals in the region of radiocactive contamination can
be subjected both tc external, like penetrating radiation, and to internal irradia-
tion 4f redioactive substances together with contaminated air, food, or water get
inside the body. Internal irradiation is much more dangercua, since as a result of
it radiation sickness can appear.

Protection of people from radiocactive contamination is based on the j.otection
of the breathing organs from internal irradiation and the exposed parts of the skin
from externsl irradiation, from radiocactive substances hitting them.

It is pocessary also te consider certain specific peculiarities of radiocactive
substances. They do not have any external characteristics and it is possible to
detect them only with the help of special rediation monitoring instruments. Radio-
active decay cannot be stopped or accelerated by any kind of means or methods.
Therefore, decontamination of the contaminated (by radioactive substance:) surfaces

of the site and objects can be performed only by mechanical remcval.
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Brief Charscteristics of » Nyslear Strikep Ares

The territory subjected to the effect of a nuclanr weapon together with the
buildings and structures in it, is called a nuclear striken area. A muclear striken
area possesses a number of characteristic peculiarities. The great destructive
force peculiar to nuclear weapons leads to the creation of & large area of de-
struction. The simultaneity of the effect of several destructive factors will
form the most varied injuries and damage.

The character and dimensions of the nuclsar striken ares depend not only on
the power and form of the nuclear explosion performed, but also on the relief of
the site of the inhabited locality, its planning, and others.

Under the effect of the shock wave of the nucleer explosion in the inhabited
localities there will appear massive destruction and damage to buildings ard
structures, mains, power systems, and bridges, as well as obstructions to strerts
and roads. In the foreign press are presented suppositi-nal data, describing the
zones of destruction in a nuclear striksn area. From these dats it appsars that
the radius of the zone ¢f complete and severe destruction will constitute, with a
ground explosion of nuclear sasmunition with & power of 1C0 kilotons, nearly 2.5
kilometers, but with a 10 megaton explosion — nearly 8 kilometers (respectively,
in area. 20 and 200 kilometsrs squars). The general dimensions of the striken area
with a 100 kiloton explosion attain a radius of 10 kilomecers, and with a power of
10 megatons — 32 kilometers (respectively, in area, 320 and 3,200 kilometers
square). For the external bourdary of the striken area we take the boundary of the
damage to buildings and structurss. Consequently, destruction in the nuclear striken
area carries a massive character and embraces a huge territory. However, the area
of heavy destruction canetitutes appraximately 5-6f of the total dimsnsions

of the nuclear strikes area.
Ia the muclear striken arec mase fires appsar. The strongest areas of fire
are crested beyond the limits of the sonmes of hoavy and strong destruwetiom. In
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regions with smsller destruction separate epots of fire and area fires appear,
which gradually move along the inhabited locality and, depending upon tha density
of building and other factors, can develop into "fire storms." Intense fires in
Hiroshima and Magasaki appeared in a sone, 3 - 5 kilomsters fr<a the place of ex-
plosion. In Hiroshima the fires coveloped in a "fire storz", while in Nagasaki
this was not observed. This is explained by the differences in the relief of the
sites. In tho opinion of foreign specialists, with a 10 megator explosion the main
tone of fires appears approximately in a sone 5.5 - 16 kilometers from the center
of the explosion, and the boundary of strong fires ir a radius approximately up to
25 kilometers. The character of radiocactive contamination in the nuclear striken
area will be very nonuniform. The strongest contamination, especially with a
ground burst, will be observed in ths center of the explosion. The region of con-
tamination will have the outline of an irregular circle, stretched in the direction
of the wind. A large part of the fallout falls along the path of motion of the
radiocoactive cloud and contaminates sites far from the nuclear striken area, in
rogions of so—called radioactive contamination.

Both in the nuciear striken area and in regions of radioactive contamination,
a gradual drop in levels of radiation will occur. The majlority of the territory
2 - 3 days after explosion will become safe t‘or_' rescue work, since by then the
quantity of decays on it will be less thar the permissible dose. In a certain,
comparatively small part of the territory contamination will be stabler.

The presence ¢f great destruction, {ires, and contamination will considerably
complicate efforts to put an end to the consequences of nuclear attack.

3. The Maip Pripciples of Organising Protsction
From Nuclear Weapops

Guarding the peaceful labor of the Soviet people stand the Sovie: Armed
Porces. At the IXII congross of the “camunist Party cf the Soviet Union N. S,
Khrushchev said. "The advances of rociaiist preduction, Soviel science and tech-

nology have made it possibie to carry out Lhe present revolution in military matters.
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Our country and the whole socizlist camp now presents a mighty force, which is
fuily sufficiont to protect reliably the conquest of Socialism frcm the encroachment
of imperialistic agg-essors".

In a historically shurt period a fine new technice’ aaterial base has been
created for arming the aryy and the fleet with the most moderr military technology.
Advances in industry have allowed us to introduce ints miiitary matters the latest
achievements of automation aid electronics, rocket  echmologry, and atomic energy.

Chief in the develomment of the Soviet Armed “orces is the crsation in them
of rocket troops with a strategic purpose, which ar~ in constant combat readiness.
They are able to inflict a crushing blow on any aggressor. Sovie. rocket construc-
tion releases more and more advanced and mighty rockets. Soviet scientists and
enginears have created global roc.ets, which can carry amlti-megatcen nuclear war-
heads to any point on the globe. They are sble to accampiish flight around earth
and are invulnerable to the anti-missile defense of an enemy. In our country
nuclear charges of super power have been cri&ted and successfully teste.. Tests
of new forms of rocket-nuclear weapons, conducted recently, immeasurably increused
the combat might and combat readiness of our Armed Forces. According to the apt
expression of N. S. Khrushchev, now, when imperialists consider the question of
unleashing war, over their heads will always hang, as a sword of Damccles, the
Soviet 50~ and 10C-megator bombs.

According to the views of foreigr military specialists, contemporary war can
start with sudden blows from the air on the deep rear. In the first days and even
minutes of the war not only the cipitais of the countries will be attacked from the
air, but aiso Dig administrative -enters, industrial regions, located even ot grea:
distances from nat‘onal boundaries. Therefore, the Soviet Armed Forces, on which is
piaced the problem of the direc: protection of the cowitry from a rocket-nuclear
attack, are always resdy tc rcpel & surprise attack of an enemy and to wreck his

criminal projects.




An extremely important role in the prevention of & sudden blow on rear area
objectives is played by the air dsefense of the country, whose basic task is to detect
the air enemy (aircraft, rocket) and to dastroy it in alr. The timely detection of
the air enemy will make it possible to warn the population ahead of Lime of the
danger of attack from the air, which is extraordinarily important for organizing
protection.

To protect the country from air attack, air defense troops are situated, with
modern means of combat, which are able to strike reliably :ny air target and to
battle hostile rockets. Along with first-class anti-aircraft rockets, troope of
anti-aircraft defense are equipped with contemporary supersonic fighter-interceptors
which have powerful armament and good radar, ~s weil as other equimment which
ensures them reiiable detection and guidance to air targets under any condit:ons.
Troops of anti-aircraft defense of the country are in constant combat resdiness,
vigilantly carrying out their combat duty.

However, it would be deeply erronecus to conclude that the presence even of
the most advanced means of detection and destruction of the air enemy completely
guarantees us from threat of attacY from the air. Mesans of attack from the air in
the most important imperialist states are on a reather high level of develomment.

The expsnditure of huge resources on the further improvement of a means of nuclear
weapon delivery to rear ares objectives proves that the threat of attack from the

air with nuclear wespons actually exists. 1r -rei. e, reallsation of measures to bc
undertaken for the protection of the population “rom weapons of mass destruction is
one of the main elements of rreparation for the country's defense. The ful’l. ment
of this task is placed on civii defense, representing a system of goverrment activity
for the protection o. the population from the effect of weapons of mass desiruction.

One o the main tasks of civil defense is the timely announcemen: ¢ the
perelation and tae objectives of the national econamy of the threst of attack from

the air. The successful soliution of this complicated (especially in *he case of




rocket armaments) problam will allow us good time to undertake measures of pro-
tection which, in turn, to a significant degree will lower the loss and destruction.

Direct protection of the population fram injury by a nuclear weapon is the
central problem of civii defense. A wery important place in the solution of this
problem is occupied by the preparation of means of protection ahead of time, but
to organise protection only by collective means of protection (refuges, shelters)
is impossible. The best method of protection from nuclear weapons is the timely
dispersion of people and materials beyond the limits of big cities. Realisation
of such measures will allow us to a significant degree to evacuate t 7 cities and,
consequently, to reduce many times the possible victims.

Succesaful solution of the problem of civil defense, in many respects, depends
on advance preperation of wide secticons of th: population for pruiection from
weapons of mass destruction. With this .im, 3¢ rlaces of work and residences
instruction of the population is organiseqd concerning the means and methods of
protectior from weapons of mass destruction and also the activities necessury to
counteract the consequences of the air attack. Direct preparation of the population
is conductad by the organisations, the Voluntary Society to Aes2ist the Arwmy, Air
Force, and Navy {DOSAAF) and the Union of the Societies of the Ted Crosr and the
Red Crescent (SOKXK and Ki).

The guv.rantee of uninterrupted work for objectives of the nationai econoxry,
under threat of attack, is .ttained in the first place by accom, iahing, ahead of
time, technical and other measures of civil defense.

Use by *he enemy o nuclear weapcns can lead to a complicated sizuation. I:
is necesssry, in & iimited time, tc conduct rescue and urgent emergency restorati-n
work {urgent emergency restorstion work is that whi-h should facilitate rescuse
cperations) whick wiil cemand summoning - large quantity of moepared ind trainec
pecp.e.

o fulfiil the tasks of counteracting the consequences ¢f -nemy .tlack, [rom




ths workers and employees of a given enterprise, institution, or school, and also
from tenants of apartment houses, are formed special non-military civil defense
organisatiors: wnits, teams, groups, sections, etc.

The role of civilians in the nomailitary civil defense organisation is most
important as a method ¢f attracting the attention of wide sectlions of the opulation
to the solution of practical problems of civil defense, and, consequently, the

problems of strengthening the defense of the relics of our native land.

L. Meaps and Methods of Protection From Muclear Weapons

Recently published were the recollsctions of one Japanese physician who rendered
aid to ithe victims of the atamic bombardment in Hiroshima. He writes:

“.,.In the city terrifying panic reigned; streets were heaped with corpses,
in the middle of which, staggering —amed maddened, naked people, their clothes
burned off their skin peeled in strips, hair fallen. But most disgusting and mean
was the fact that ths ;eople who doomed Hiroshima to these tortures did not notify
their victims what, precisely, they would strike them with."”

At present we know not cnly how nuclear weapons strike, but also how Lo pro*c.t
ourselves from them. Thers exist various collective and individual means of pro-

tecting people from nuclear weapons.

Collective Heans of Protection

Feop.® in streets, yards and cther places during enesy attack wil: suffer not
only from tha effect of the shock wave, lignt radistion, and penetrating radiation
accompanying nuclear explosicn, tut alsc [rom radioactive substances and [ragments
of constraction, destroyed buiidings, e'c.

Collective means of protection are the best protection: refuges and all forms
of shelters.

In cities with large and dense populsation thers are special refuges, ir which




large groups of psople can be sheltered. These shaslters possess high protective
properties. They have a strong protective construction (walls, coverings) which
is designed to sustain the effect of the air shock wave of the nuclear explosion.
Depending upon the relief of the site, the groundwater lavel, and the type of
building materials, a refuge can be solid (monolithic), laminar, or underground.
Sheltsrs of the solid type have reinforced concrete walls and coverings with a
thickneses of several meters, they are constructed below ground level. With a high
groundwater level such shelters can protrude above ground. Shelters of the laminar
type usually are completely sunk in the grourd. They have thinner protective safe-
guards in construction ani from above are protected by special reinforced concrete
or a concrste slab, on which lies a layer of ground. Underground shelters are
located deep underground. The layer of ground above this construction snsu..es ‘he
required protection from the shock wave o. the nuclear explosion. Intermal equip-
ment of all the lis.ed shelters ensures the possibility of a long stay in them.

Basement shelters (built-in) are also & suificlently reliable weans of pro-
tection of the population. They furnish protection from the effect of the shock
wave of a nuclear explosion (at some distance from the center or epicenter of the
explosion), light radiation, and penstrating radiation. and also radicactive sub—
stances and other msans of injury. These refuges are located in basements o?
apartment bu''dings a«nd are convenient for fast occupancy by the population at any
tire of the day at ths signal "Air alert"™. Yor a basement refuge to give great
protection, it should be completely in the ground; the covering shouid be iurable
and able to sustain the effect of the air shock wave, and {n the case of destructicn
of the bullding, to sustain the weight cf the collapsing par.s of the buildi

“hen there are no baseaments in buildings, or wvhen basements do not correspend
t0 the technical requirements, near spartment cor industria’ buildings, specia.ly
constructed, are separate sheiters. They are made from reinforced concrete or

brizx with reinforced concrets -overing and completely or partially sunk in the




ground. The protective properties of seperately standing shelters are approximately
the same as basement shelters.

During a nuclear explosion of groa£ power only those shelters which are near
the epicenter or center of the explosion are destroyed. At a distance from the
place of explosion the effectiveness of a protective means of shelter will increase.
The total area in which shelters can be completely or partially destroyed constitutes
approximately more than 5% of the total area in which unprotected people will
perish or be injured.

Shelters are hermstically sealed, that is, they are insulated from the flow of
external air. This is necessary so that contaminated ai: does not penetrate insic :.
Modern shelters are equipped, taking into account requirements of protection fram
nuclear weapons, and have no less than two entrances and an emergency exit. FPro-
tected by a metzl cover, the emergency exit is located at a defiﬁite distance from
the building so that when the building is destroyed it will not tumble. Such
planning decreases, at the same time, injury 't,o those sheltered in case of partia’
destruction of the refuge; it ensures rapid filling of the refuge, and, when
necessary, fast and safe evacuation from it.

In the entrance vestibule are steel or reinforced concrete protecti- -hermet: :
and hermetic doors. The amergency exit is equipped with the same shutte: . Door:
and shutters with the help of edging rubber and speclal tension mechanisr . are
tightly pressed to the opening and ensure its hermetic sealing.

For a constant flow of fresh air inside the shelter there is a filte --venti-
lation system.

In order that the shock tave not penetrate through the air-safeguarc'ng devic=s
inside the shelter, special wave quenchers are established.

If the hermetic sealing of the refuge is done reliably, then after c'osing al
doors and manholes and starting the filter-ventilation unit the air prese re insic
the shelter will be scmewhat higher than outside. Thare are formec so~c. led
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supports increasing the reliability of the hermetic sealing. By the amount cof
" support we judge the quality and condition of the shelter's hermetic ssaling.

In the ashelter are created sveryday conditioﬁ moedically hygienic; i£ is
equipped with 1llumination, central heating, a water line, sewerage, and benches
a.nd. plank-beds are set up. All this is necessary in order to ensure conditions for
a long stay in the shelter, especially when, due to avalanches, the exit is hampered
or the site around the refuge is so strongly contaminated that the exit before
apmprhte treatment cannot be used, '

The refuge should have a fire-fighting capabllity, tools for emergency rescu~s
work, a reserve cf clay, sacking, and wire for stopping up cracks in the walls, a
medicine chest, decontamination means, a reserve battery, or kerosene lanterns, and
caﬁdlea.

Emergency tools are intended so that those sheltered could emerge under their
own strength, from their covered shelters.

All refuges ef:onld be constantly ready for use, supplied with all the necessary
property and inventory, kipt clean, and have free entrances.

One of the main collective means of protection in small cities and inhabited
localities in rural areas are shelters of various types of comnstructic:n: sunken,
semi-sunken (trench, dugout), underground (gellery). All of them ensurc the pro-
tection of pesople from the destructive effects of a nuclear explosion 2nd 1in the
first place, from the threat of contamination by radiocactive substances along the
path of the radioact.ive cloud. The effectiveness of shelters is obviou: from the
following exsmple.

Wood and earthen shelters, }‘built in the cities of Hiroshima and Nagasaki for
the protect;.ion of the populaticn from ordinary aerial bombe, turned out to be com-
paratively stable tc the effect of the atomic explosion. At a distance of 275
meters from the epicenter of the explosion more than half of such shelters were
preserved while apartaent buildings were destroyed at a distance of 1,500 - 1,800

meters.
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Simplest wood and earthen shelter.
KEY: (a) Sod; (b) Pilling 60 -

80 cm; (c) Kneaded clay 10 - 15 cm;
gd False ceiling, diameter 14 cm;
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Dugout
KEY: (a) Sod; (b) Kneaded clay 10 - 15 cm; (c) False
ceiling, diameter 16 cm; (d) Mlling 60 ~ 80; (e)
Drainage ditch. Distance Bar, dismeter 16 cm; (f)
Upright dismeter 16 cm through 90 cm; (g) Lining from
poles, slabs, or boards, diameter 10 cm; (h) Stamped
clay 15 cmj (i) Brace; (J) Boards 2.5 cw; (k) Bar;
(1) Distance Barj (m) Drainage; (n) Grourd level.

Ordinary shelters are narrow trenches covered from above, decigned for 20 to
80 persons.

The selecticn of construction and the type of shelter depends, in the first
place, on the ground conditions, groundwter depth, site relief, and buildi:g
materials. For c¢:ample, in a case where the groundwater depth is lower tian 2.5
meters from the surface, sunken shelters are built, but with a highar leve  of
groundwater semi-gcunken shelters are built.

Underground chalters (gallery) are built in the steep slopes of ravinci, pre-
cipices, and shores of rivers, without opening the upper laysrs of the grouid. For
that, sections with dry stable ground are selected.

The protective thickness of the ground above the shelter (gallory) shcild be
no less than 3 meters. Before the entrance into the galler: there s a prc¢-ective
U wall,

Shelters, as a rule, are constructed by the population under leadersh: > of
! building specialistz in predetermined places. In order that shelters not ' .mble,
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they are erected at a distance from the surrounding buildings, equal to half the
height of these buildings, plus 3 meters, but in all cases no nearer than 7 metars.
Shelters carnot be locatad near storehouses with fuel, electricity, maine, sewerage,
gas, water lines, electric high tension lines, and also flcoded sections. It is
best of .11 to build a shelter in sections free from buildings (vacant areas,
boulevards, large yards, and kitchen gardens).

For buillding one should select a dry raised place, locatsd as near as possible
to the usual place of residence.

For bracing the walls of the shelters boarda, wattle, cane, brushwood, brick,
or other available materials can be used. With an sbsmence of necessary building
material it is possible to pull apart cheap wooden structures.

For & roof use logs, ties, poles, over which pack a layer of kneaded clay
10 -~ 15 centimeters tihick, and then a layer of ground 50 - 80 centimeters thick.

The covering can be flat, arched with brushwood, bound together with cane or
brushwood. Inwocdless regions it is possible touse sand bags. rforthe equipment of
shelters various reinfarced concrete parts are also useful: beems, slabs, and panels.
Shelters of reinforced concrete rings possess high protective properties.

Along the floor of the shelters is built a drainage canal connected with 4
water—collscting well located at the entrance. Ent.ance intco the shelter is made
gradually. At the entrance is a veatibule with wooden doors. To increase the
period of service, wooden structures before installation ..e processed with resin
or other preservative compositions and for protection from fires are covered with
fire protective plaster or paint.

In the shelters there are benches for sit‘ing and plank-beds for lying down.

A place is provided for the installation of stoves, ventilation equipment, and
tanks with water. For the toilet there is assigned a special niche which 1is
separated by a partition. For illumination kerosene and electric lanterms or candles

can bes used.
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To protect the peorle from radioactive substances the shelter is hermeticclly
sealsd, For this all slots in the construction pieces are thoroughly stopped up and
as far as possible filled, and the door is equipped with tension locks. Inside is
the simplest filter-ventilation equipment.

In the abeence of refuges and shelters, especially under the conditions of a
surprise anamy air attack, it is possible to use for protection various sunken
structures, natural features and various green cultivatior.. It is possible to be
covered on slopes of heights turned in a direction from the cunter of the city or
the nearest big industriai objective. In woods, perks, squares, and gardens, one
should not shelter oneself in the middle of big trees. It is safest to be sheltered
on the edges or in sections covered by shrubs or young trses. In parks and on
boulevards it is possible to use low barriers, walls of fountains, and stumps of
big trees for chelter.

Various sunken structures, such as basements, turmeis, and undergrounc passages,
can be used for protection only if their covering is sufficiently durable to sustain
fragments of bulidings collapsing above them or near them, if they are fireproof,
and if they ensure tre possibility of getting out of them with rubble above,

When necessary, the covering of these structures are strengthened by additional
columns and boxbeams, unnecessary door copenings and windows are fillea, and the
location is equipped with everything necessary.

In the abssnce of protective struc.ures it is possible to seek sheitsr in
ditches, pits, drains, re-essions of railroads and highways, foundations and trenches
dug for the foundations of bulldings or for laying water lines and other mains.

It is possible to seck shaltar in basementa. In btasements wit}. windows one
should be nearer to ihe walls, but not opposite the windows. When necessary it is
pogsible to sesk shelter in the first stories of stone and Sther durable buildings,
using for protection staircases with reinforced concrete flights or intericr
principal wallis. If it is necessary to seek ahelter near walls, ons shouid lie dowm,

face to wall, at a separating wall, or below windows.
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Individusl Neans of Protection

Important to 't.bo protection of people, along with collective methods, are
individual msthods, protecting the organs of breathing, the eyes, the face, and all
the surface of the body from the entry of rediocactive substances inside an organism
and contamination by them of the body. Individual mesans of protection are preparec
by industry. However, for protection i1* 1is possible to use also the simplest
availadble means of protection. The most reliable means of protecting the organs of
breathing, the eyes, and the face from radicactive substances is a filtering gas
mask. The protective action of such & gas mask is based on the principle of
filtrztion, that is, purification of contamins‘ed air from radioactive substances
iz the internal layers of the gas mask canisier. Due to this, under the mask (face
part) of the gas mask proceeds the necessary ,ure air. During a forced long stay
in a contaminated atmosphere radioactive substances will be stored in the gas mask
canister and it can beccme a source of radioactive radlation. Therefore, to in-
crease Lhe operational period of the filters in the gas mask canisters various re-
placement proiective filters are developed, and at home it is possible to prepare
cases from flamnei or baise. Protective filters and cases increase the protective
pcwer of the gas mesk. The facing part of *he gas mask, prepared from rubber, serves
for bringing air, purified ir the gas mask crnister to the organs of breathing, and
:1so for the protection of the eyee and face from rediocactive substances. PFurther-
mor+, the facing part weakens the effect of light radiation on the skin of the fa.-~.

Our industry makes gas masks for adults and children. Por protection of the
wmsliest children (infants) special children's protective sets are made. Gas masks
cuarantee reliable protection only with ~orrect selsction (necessary sise), skii'ful
application and use in variouws concditions. Therefore, it is nscessary systematicaily
to check correctness of fit of gas masks in gas fummigation chambers and to conduct

gas mask training.
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In the absence of gas masks, for the protection of the organs of breathing
from radiocactive dust it is possible to use respirators, used in various enterprises
for protection from industrial dust, and also various dressings (for example, cotton-
gause) and masks (fiiter masks, anti-dust masks), which the population can make.

Cotton~gause dressing is made from a plece of gause and a laysr of cotton
(thickness 1 ~ 2 centimsters)designed so that dressing tightly covers the bottom of
the chin, the mouth, and the nose to eY® depressions. Por protection of the eyes
one shouid put om anti-dust spectacles.

To make a filter-mask it is necessary to take 10 - 12 layers of gause and to
sew them 1. .he form of a mask, covering the chin and face :zlong its frontal part.
Holes for eyes are covered by a celluloid plate, which is glued to the gause.

The anti-dust mask is prepared from i - 5 layers of fabric: an upper layer
(vight layer of coarss calico or linen), 2 - 3 internal layers (broadcloth, rlannel-
ette, or wool) and a iower lay=r (- fabric not contaminated when moistening). These
materials are cut, then sewed, and to them bracing is sewed. Giass for the eye
holes will be cut from glass, plexiglas, or ceiiuloid.

In an extreme case, for protection of the organs of breathing frow radioactive
substances it is possidble, temporarily to use a towel or handkerchief formed in
several layers, and om0 cotton and gause tightly pressed to nose and mouth.

Improvised means of protecting the organs of breathing are intended only for
brief protection. Therefore, those using them, should, as fast as possible emerge
from the region of radioactive ccntamination as directed by the local organs of
civil defense. If the situaiion is not clear, thern it is better to usc the neares’
shelter until receiving orders from the civi. defenss posts.

To protect the surface of the body from ths effect of :1«dicactive substances
individual means of ;iotecting the skin are used. As a rule, the population does
not have speci:i means of protection (coveralls and protective suiis). Therefcre,

it is necessary to us. for this purpose improvised (home-made) means of protecting
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the skin — ordinary clothes. The population can indepsndently prepare, from un-
bleached linen or other clossly woven cloth (for example, oilcloth), a protective
cloak with a hood and protective stockings, which are put over ordinary clothes.
Also it is possible beforehand to sdapt clothes for purposes of protection. The
best of all for the masculine worker to use are athletic or school suits (Jackets
and trousers) or the standard quilted jacket. To guarantee they are airtight, it
is necessary to prepare additional attachments: breaatplates, hocds, and side
clasps of trousers.

In the absence of a(prepared beforehand) home-made moans of protection fram
radioactive substances, it is possible to use ordinary cloaks, raincoats, overcoats,
and cotton jackets. For the best protection of the skin, clothes should be buttoned
on all hooks and buttons; the collar should be lifted and tied by a scarl, gioves
should be on and ends ¢f sleeves tied with twine or cord. Women should don trousers,
children, best of all, should be carried in arms, wrapped in a blanket or sheet.

To protect legs rubber boots, overshoes and galoshee are used., In an axtrems
case it is poesible .o wrep the legs im tarpaulin, ollesloth, sacking oar thick papsr.
Even wooden or plywood boards attached to the soles giwe a certain protestion when
passing through & contaminated area.

A1l these met! ~ds ensure only a brief protection.

But {f we quickly and skillfully use the available means of protection, then
it is posaible to weaken signilicantly the Z:.-vee 07 effect of radloactive substances
on the organisa.

S. Main Obligaiions and Rules for the Behavior
of the Population Under Nuclsar Attack

To a significant degree the success cf protection from nuclear weapons depends
on the beravior of tiis population under attack from the air, as well as skiliful
and correct actions in the striken areas, in contaminated areas, snd also when

counteractlig the consequences cf nu:lear attack.
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The characver of the actions of citisens under nmuzlear attack depends on the
complications of the situation and is determined by signals and orders of civil
defense.

Rules of behavior and action of the population on signals nf civil defense
and in the striken areas are determined by special resolutions of executive
committees of Councils of Deputies of workers and by order of civil defense head-
quarters.

In these resolutions, the texts of which are published in the press, there are
transmitted, by local broadcast networks and relessed in the form of separa‘e
announcements, clearly defined obligations of citizens with respect to personal
protection, and the priority and order of carrving out warning (lowering the de-
structive effect of nuclear weapons) measures are established, as well as the means
of supplying civil defense signals and the order of action based on these signals.

Protective measures of civil defense include fire-preventive, anti-ep’'demic,
and medical-hygienic measures. They are conducted in all enterprises, establishmer.s,
educstional institutions, and all apartment houses.

By order of the organs of civil defense the population should participate in
buildis . and equipping shelters

The earthwork of a shelter must be comp.e-ed in the shortest pcasible period
since a full prcfile trench alrealy can be, to some degres, used for protection.

In each apartment fire-fighting measures should be conducted. All areas in
apartment houses should be clisared of inflammable objects, and gas ines, electrical
appliances, anc heating systems shou!1 be in good conditiou..

louds peakers and radlos should be ccnstantiy on, sl. = orders and direciions
of civi] defense will be :ransmitted by radio.

It is necessary to make for all members of the family, 'nd cons*ant.y keeg
convenient for fast use, individnal means of anti-gas protection.

If 1t is nc. possible to purchase or ortain gas masis, {L is necessary to pre-
pare cot*on-gause dressiings and anti-—cdust wmasks. Also it is necessary tc make
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protective cloaks, protective stockings and mittens, and to obtain bandaging
materisl, If directives of civil defense are followed, all individual means of
protection ard bandaging materials one should constantly have on hand,

It is very important to prepare beforshand a two-to-three day reserve of fooc
and water. Pood, documents, and bandaging materials should be packec in a speciai
bag or rucksack and constantly on hand.

All objects,which can during a nuclear exrlosion inflict wounds (table lamps,
pictures, etc.), it is necessary to remove; soft furniture and other objects of
everyday home use shouid be kept in standarc covers or covered with sowme kind of
cloth. Such order one should maintain daily in the dwelling. |

All citizens .ust accurately execite the orders of ~ivil defense. 'n parti-
cular, all orders tranamitted in connection with the evacuation of children, pc°ients,
aged, a.d disabled citizens from big cities wi.. be strictly executed.

Decisions concerning evacuation made by the organs cf Soviet power, wiil be
transmitted to citizens by relayed broadcast, television, announcements, and th-
press, as well as at their places of work. The order will indicate who is sub‘ect
to evacuation, the iccation of assembly points and the embarkation of transpor:,
routas of evacrvation, what is permitted to be taken as baggage, where and tc whom
to turn in case of difficulty.

As soon as the order is given in the city (or the signai 1s pessed) ¢ eva.u.te,
every cit‘zen sunject to eva.uzlion should immediately check whether his neighbors
neard this signal, ther quickiy get ready and head to the assembly pcint. ‘Upor
arrival at the assembly point it is necsssary ‘o register and tc await further
orgars,

Arriving at de.tination point, evacuated citisens carry ou! a corresponcding
registration a. the reception places cf the evacuated population and solve “here
3.l preblems connected with distribution, .ife, and labor.

Juring eva. wation -itizens have tc manifest a high awareness anc observe




steadily the established order. They are obliged to exocute all orders of chiefs
of echelons, workers of the militia, and other persons responsible for carrying out
the evacuation.

With the appearsnce of a direct threat of nuclear attack from the air the
signal "Air alarm" will be passed. The signal "Air alert" is given by blowing
whistles of all sound media for 2 - 3 minutes, and also by relayed broadcast. At
enterprises and establishments it is duplicated by local means. Time for carryir

out measures for this signal will be limited (only sevaral minutes), therefore it
| is necessary to act fast and dexterously.
. The main problem will lie in organization, observing the strictest disciplin
abandoning the location without panic, and getting to shelter. But before abandor:
the location, it is necessary to dress quickly, extinguish fires in furnaces, ex-
tinguish primuses and oil stoves, turn off gas systems and electric heater appliar
close air vents, windows, take prepared rucksack or bag, then close door and head
to the nearest refuge or shelter. If on the street during the signal "Air alarm,
one should execute orders of policemen on duty and civil defense wardens who will
indicate the location of the nearest refuges or shelters. If the signal "iir ale
comes at work or in a public place, one shouid take protective measures directed
the administration.

It is necesssy even in peacetime to study the loca‘ion of entrances to re:
and the way to them. When filling shelters there should be no commotion and di:
order,

It is the duty of everyone to help children, invalide, and aged g. - quickly
the shelters. To guarantee order when filling shelters and the obser :nce of r
of behavior in the refuges, the civil defense formation sets out speci : posts.
is the obligation of each one sheltered to occupy a place in sections . ly on or
of the duty officer and to help him mnintain.order.

In the refuge (shelter) it is necessary to take reserve provision: . water,
individual means of protection., Itis prohibited to takedomestic animals, inflammable
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and sharp smelling substances. In the refuge one should conduct oneself calmly,

not making abrupt and unnecessary movements. It is prohibited to smoke and, without
permission ¢f the commandant, to light kerosene lamps and candle, i.e., this worseans
the composition of the air. All sheltered are obliged to sxecute directives of the
duty officer and give him aid. Even during actual severe circumstances one shou.n
remain calm and not panic.

During contamination of the inhabited locality by poisoning and radioactive
substances, and also bacteriological agents the signal "Chemical attack" is sent
cut with the help of sound means (whistles of factories for 1 - 2 minutes in the
form of a series — one long and one short) and by relayed broadcast. With air
attack using nuclear weapons this signal does not go out since the nuclear explosic-
itself 1s considered, simultaneously, as the signal "Chemical attack".

Rules of behavior and the action of the population, to a significant degree,
depend on where they are surprised by this signal.

If, for any reason, people remain outside shelter or are in shalters not
equipped for gas defense they should immediately put on gas masks, cioaks, stockings,
or other means of protection and emerge from the contaminated region.

If people are in refuges, then they continue to remain in place, executing the
orders of the commandant. The duration of stay in refuges in these cases depenri:
on the external situation and the condition of the'rerge.

If shelters are in contaminated territory, the population does not abandon
them until receiving the order from civil defense headquarters. Wwhen the hermetic
sealing is disturbed, all sheltered have to put on individual means of protection.

Neceasity can arise for taking the psople from refuges and equipped shelters

~aven in the case when the site around the shelter is contaminated, decontamination
iwork has not been conducted (during threat of avalanche, flosding, ¢ flowing of
: gas inside the compartment), and the exits of the refuges are heaped up. In this
écase one should use the emergency exit. The order of exit and the rules for using

ithe emergency exit will be reported to those sheltered, by the commandant. It i3

!
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neceesary to help the aged and children emsrge, especially during movement aiong &
gallery and the rise through the shaft of the emergency exit,

The emsrgency exit may also be blocked or it may not be. In this case, using
an emergency tcol, the sheltsred themselves under the leadership of the commandant
take measures to cisar the obstruciions or to make a new exit.

Belore abandoning the refuge, it is necessary tc put on individual means of
protection and %o cover all exposed seciioans of the body.

After exit from refuges one should observe the rules cf behavior in contarninated
territory and accurately axecute directives of the civil defense posts. The least
infractior of the rules may cause injury.

If civil cdefense has checked and designated boundaries of the contaminated
area, then during movement it 1is necessary to follow warning signs and to mova only
along shown routes and pwssages. In the absence of signs it is necessary to act
indepandently.

1n order to reduce ths time of atay in contaminated areas, move quickly (but
do not run), try‘ng not Lo 1ift dust. 1f the path lies thrcugh a park, boulevard,
or garden, one must not touch branches, lewves, or grass, since on them falls radio-
active dust and remsains & long tine., If the region ia greatly destroyed, one should
move in the middle of the street since additional crumblings and cave-ins of build-
i:iges are possible.

If' through the contaminated regin: move a group of people, it is nacessary to
observe intervals so that dust from thces in front does not fall on those benind.

It is necessary to r iember that in the contaminated region one must not sit, lean,
kmeel down, or lie down, since here everything can be contaminated. In no case
should on. smoke, eat, drink, or remove gas mask and oiher means of protection. 7t
is forbidden to enter bulldings or to take any objects in the contaminated territory
or location.

When moving one must wetch that sll the surface of the boay is covered. Gloves

should not be removed to repair cloaks, stockings, etc, with the bare hands. It is
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nocessary to render possible help to the injurvd, children, aged, invalids, and the
sick.

After lsaving the contaminated area and, in certain cases, even in the con-
taminated territory, it is necessary to produce partial medical treatment and dis-
i+ *action of clothes and footwear., If washing pcints are already developed and
working, then civil defense will direct the population to the posts for full medical
treatment.

After leaving Lhe region of radioactive contamination all citizens go through
radiation monitoring and other forms of special inspection.

As has already been sasid above, a serious threat to the population are radio~
active substances falling from the region of the radioactive cloud at a great dis-
tance from the place of nuclear explosiun, Concerning the approach of the radio-
active cloud ths population is informed by a special signal, which 1s given by the
same means as the signal "Chemical attack,” or by thcse methods determined by the
organs of civil defense in the locality.

The wain protective mesasure in the zone of radiocactive contamination will be
the shelter and protection of the people in the locality. The best means of pro-
tection are refuges and shelters equipped with anti-gas defense.

In their absence can be usec dugouts, cellars or bassments. It is possible to
be protected in apartment houses and other buildings. All these shelters signi-
ficantly weaken the effect of radioactive radiation (a dugout by 100 - 150 times;

1 ditch with a covering, by 4O times; a stone house, by 10 ~ )5 times; and a woodsn
house, by 3 - ) times). In the simplest shelters it is necessary to use means of
protection for the organs of breathing.

The length of stay in the sheiters and the further behavior of those sheltered
wiil depend, in the first place, on the charactsr of the contamination in the
territory.

The territory through which the radloactive clow! passes is .onditlonaliy

divided into two sones: the zone of brief, temporary contamination dangerous i~
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unprotected people for 2 - J days, and the sone of steady contamination dangerocus
for a longsr period.

In regions of brief conteminstion, constituting a large pert of the contami-
nation belt, people, after the levels of radiation drop to permissitle norms,
abandon shelters and continue to work and live i1 the former place. In regions of
steady contamination the behavior of citisens should be otherwise, After staying
in shelters for several days it will be necessary on the order of the civil defense
organs to abandon them and, in an organized manner, to emerge or to depart for un-
contaminated regions, observing main rules for getting out of contaminated regions.

In a number of cases, as & measure of protection, emergency evacuation will
take place from regions, which will threaten the danger of contamination along the
route. However, similar measures of protection are not always applicable, since to
evacuate peopls completely, especially from regions where there are important in-
dustrial objectives, will not always be possible.

The signal "Air alert" can come unexpectedly before carrying out warning and
protective measures of civil defense. This means that enemy rockets or aviation
have disturbed the air space of our native land, and the city can be subjected to
a nuclear blow at any minute.

The action of the population under conditions of a suddenly given signal
"Alr slert” wiil be complicated. But even in these, very complicated conditiors
one should act in an organized manner and without panic. Knowledge of the de-
struciive properties of a nuclear weapon and the skill to use the simplest means
and methods of protection have an extremely important value for the preservation of
life to a significant number of people.

It is necessary, as fast as possible, to abandon buildings and to seek shelter
in the _sarest refuge, basement, or any other shelter. Considering the possibility
of a stay in contuminated areas, it is nscessary to taks a raincoat, overcoat, sheet,
galoshes, overshoes, and other things, which can be ueed for purposes of iriividual

protection.
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If in any public place, one should not panic and rush to doors, but should
calmly listen to the directives of the administration and act in accordance with
them.

On the outskirts of ths city use any possibility to abandon the city quickly
on foot or in any incidental machine.

If the signal "Air s.ert” is given in a locality and the citizens do not
manage to flee, it is posaible to recommend the use of basements of bulldings as
shelters, If basements have windows, one should stay nearer the walls, but not
opposite the windows. In the absence of basementa it is possible to be sheltered
in the first stories of stone buildings, using for protection staircases with
durable reinforced concrete flights or interior principal walls. If it is necessary
tc shelter onesslf rear exterior walls, it is necessary to lie with face to wall,
to a separating wall, or helow the windows.

If a nuclear explosion occurs while on the street, one should waste no time
>n a search for refuges and shelters, but one should use stone barriers, fountains,
and other dursble barriers for protection.

Even if such shelters are lacking, one can run to the middle of the street,
quickly lie face down, cover legs and hands by a protective cloak, and remain
motionless for 10 - 20 seconds alter the explosion.

On the outskirts of the city and in a rurual site it is possible to use for

in e site possesses certain protective
propertiss, For example, narrow winding
ravines, quarries, trenches, pits, ditches

and others, offer protection from the

shock wave., Heights with steep slopes,
deep ravinvs, creating a shado/, offer

if there is no shelter, lies down
on the ground, protection from light radiation and
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penetrating radiation. As shelters it is possible to use pipes under embaniments,
embaniments themsolves, and hollows.

Porests and parks strongly lower the
0. =y destructive effect of the shock wave and
e Y

light radiation. The radii of striken

\ = areas of the shock wave in forests, as
compared with open sites, are reduced
approximately 1.5 times, and light radi-
ation 3 times. In woocy, parks, and

- gardens it is necessary to be in sections

-

¥ covered by shrub or young trees. La-ge

trees can inflict injury on people from

Shelter in a ditch and behind a

fence during an explosion of an broker. boughs and falling trunks.

atomic bomb,

While executing these recommendations,
one should know that sunken structures and site relisf can be used only for brief
protection from the effect of shock wave, light radiation, and, partially, from the
penetrating radiation of the nuclear explosion. 20 ~ 30 seconds after burst one
should leave the striken area, observing fixed rules of behavior.

With nuclear explosion in inhabited localities there can be a significant
number of injured. All <f them will need emergency medical help. Delay can have
severe consequences,

Therefore, the timely and correct rendering of first aid is the duty of all
the adult population. It is necessary also to remember th ° those citizens, un-
injured and able to work, can be summoned to the job of ~ounteractiig tne con-
sequences of nuclear s.cplosion., Therefore, all should be prepared to fuifill rescue
and other works in the striken area, both independently, and within the nommilitary

civil defense organisation.
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Conclus

A nuclcar weapon is a powerful weapon and with its use the sone of destruction
will include extensive territories and a large quantity of the population. Before
the might of nuclear weapons we are not powerless. To guard the sacred boundaries
of our native land stand the valiant Armed Porces of the Soviet Union, equipped by
first-class technology. Along with the further improvement of active methods of
combatting the rocket-nuclear weapons of the enemy it is necessary to carry out
more widely special measures for the protection of the population. These measures
are quite effective and can decrease loss and injury.

The active participation of all the population in measures of civil defense is
a matter of great national importanca. Civil defense is a national matter since it
sulls into the orbit of its activity, without exception, all the population of our
country, wherever they live. Civil defense is a great, humane matter; it is pre-
paring the multi-million population of our country for active protection from
weapons of mass destruction.

Therefore, all forms of participation of the population in measures of civil
defense have to be daily developed, including such as daily study and a deepening

of knowledge concerning protection from nuclear weapons.
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